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(54) A coupling device for plug-in subscriber identity modules 


(57) The object of the present invention is to provide 
a coupling device for plug-in subscriber identify modules 
(SIM) whereby exchange of the plug-in SIM is made 
easy. . 

The coupling device for plug-in SIM comprises a plug-ih 
SIM, a tray accommodating the plug-in SIM and a con- 
tact base for mounting the tray. 

Fig. i 


When the tray is mounted in the contact base, the elec- 
trodes formed on the plug-in SIM are brought into contact 
with the connecting terminal incorporated in the contact 
base. 

The tray accommodating the plug-in SIM can be 
detached from the contact base. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a coupling device 5 
for plug-in subscriber identity modules (abbreviated as 
SIM) as used in electronic equipment such as mobile tel- 
ephone,, information terminal and the like which require 
plug-in SIM with IC cards incorporated in chip form. 

10 

Related Technologies 

A prior art coupling device for plug-in SIM is illus- 
trated in Fig. 3. 

In Fig. 3, the coupling device for plug-in SIM is comprised 15 
of a contact base 2 and a cover. 4. 
One end of the contact base 2 is linked with one end of 
the cover 4 via a rotating axis 6. 
A connecting terminal 1 is built-in inside the contact base 
2 - 20 
Slots 5, wherein a plug-in SIM (not shown in Fig. 3) is 
inserted, and stoppers 3 are formed on the cover 4. 

Next, how the foregoing coupling device for plug-in 
SIM performs will be explained. 

In Fig. 3, the cover 4 opens or closes by rotating around 25 
the rotating axis 6. 

While the cover 4 is kept open, a plug-in SIM is placed 
in the cover 4 by inserting into the slots 5. 
Upon closing the cover 4, the stoppers 3 are engaged 
with the contact base 2 to fasten the cover 4 tightly to the 30 
contact base 2, thereby bringing the connecting terminal 
1 built in the contract base 2 into contact with the plug- 
in SIM under a constant pressure applied thereto. 

Accordingly, with the prior art coupling device for 
plug-in SIM. once the stoppers 3 are engaged with the 35 
contact base 2 after closing the cover 4, a pressure is 
applied to the connecting terminal 1 and the plug-in SIM 
is electrically connected to the connecting terminal 1 . 

However, when the plug-in SIM is exchanged in the 
foregoing prior art coupling device for plug-in SIM, the 40 
cover 4 has to be opened or closed by rotating around 
the axis thereof, thereby requiring the electronic equip- 
ment that uses this coupling device to have structures 
where in a large opening had to be provided. 

Besides, since the contact base 2 and cover 4 are 45 
linked with each other to form an integral structure and 
when a plug-in SIM is exchanged, the plug-in SIM 
replaced by pulling off from the cover 4 has to be kept by 
itself, causing some problems. 

■ 50 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
coupling. device for plug-in SIM which makes it possible - 
for the electronic equipment incorporating the plug-in 55 
SIM to have the smallest possible structures in the open- 
ing that is required for replacement of the plug-in SIM. 

The another object of the present invent ion is to pro- 
vide a coupling device for plug-in SIM which makes it 


possible for the plug-in SIM removed for replacement to 
be stored in a state wherein the removed plug-in SIM is 
mounted on .a tray. 

A coupling device for plug-in SIM of the present 
invention comprises a stand-alone tray for accommodat- 
ing a plug-in SIM and a stand-alone contact base having 
a connecting terminal, 
the tray accommodates a plug-in SIM. 
The tray accommodating a plug-in SIM is mounted on 
the contact base when the plug-in SIM is needed, and 
removed when the plug-in SIM becomes no longer 
needed. 

When the tray is mounted on the contact base, the elec- 
trodes disposed on the plug-in SIM are in contact with 
the connecting terminal of the contact base. 
Conversely, when the tray is dismounted from the contact 
base, the tray is completely separated from the contact 
base. 

One of the preferred structures disclosed by the 
present invention has a guiding means whereby the fore- 
going tray is inserted into or pulled out of the contact base 
along the surface thereof. 

In addition, a more preferred structure has the foregoing 
tray provided with a first guiding means on the both sides 
thereof, respectively, and also has the foregoing contact 
base provided with a second guiding means on the both 
sides thereof, respectively, so as to have the mounting 
and dismounting of the tray performed in such a way 
wherein the foregoing first guiding means is guided by 
the second guiding means. 

It is particularly preferred to employ structures where in 
pin-like studs serving as the first guiding means mate 
with depressed grooves serving as the second guiding 
means. 

Further, the most preferred is a structure wherein the 
contact base has a sloping groove at the both ends of 
the aforementioned grooves in continuation thereof. 

Accordingly, the tray that accommodates a plug-in 
SIM can be easily dismounted from the contact base, 
thereby facilitating the storage of the plug-in SIM in a 
state wherein each respective plug-in SIM is put together 
with the tray, rather than individually separated. 
Besides, the structures employing the guiding means 
make it possible to have the tray moved along the surface 
of the contact base when the tray is inserted therein. 
This means that the opening required of the electronic 
equipment, where in a coupling device of the present 
invention is incorporated, can only be of an area almost 
equal to the cross-sectional area of the contact base. 
As a result, an opening to be provided on electronic 
equipment for exchanges of plug-in SIM can be designed 
with the smallest possible area, thereby contributing to 
miniaturization of the electronic equipment. 

Also; the structures, wherein a tray provided with a 
first guiding means and a contact base provided with a 
second guiding means are employed, . enable the tray to 
be inserted accurately along the surface of the contact 
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Additionally, since the contact base has a sloping 
groove formed at the both ends of the aforementioned 
groove, the tray can be first inserted readily into the con- 
tact base along the surface thereof. 
At this time, the plug-in SIM held in the contact base is 5 
not yet in contact with the connecting terminal. 
When the tray is further pushed into, then the tray is lifted 
upward perpendicularly to the contact base surface and 
mounted in the contact base with the contacting terminal 
thereof brought into contact with the electrodes of the w 
plug-in SIM. 

Accordingly, the plug-in SIM accommodated in the tray 
does not rub against the connecting terminal incorpo- '.' 
rated in the contact base. 

As a result, the damages inflicted on the connecting ter- 7 c 
minals are reduced, thereby contributing to the extended 
life of the connecting terminal. 

This is also resulting in an increased number of the 
repeated use of the plug-in SIM. 


BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is an exploded view of a coupling device for 
plug-in SIM as an exemplary embodiment of the 
present invention. 25 

Fig. 2(A) to Fig. 2(E) show cross-sectional views of 
the grooves formed on the contact base of a coupling 
device for plug-in SIM as an exemplary embodiment 
of the present invention. 30 

Fig. 3 is a perspective view of a prior art coupling 
device for plug-in SIM. 


DETAILED DESCRIPTION OF THE INVENTION 
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Next, a coupling device for plug-in SIM of the present 
invention will be explained with the help of examples. 

As illustrated in Fig. 1 , a coupling device for plug-in 
SIM comprises an almost plate-shaped contact base 1 2 40 
having a connecting terminal ti, a tray 13 inserted into 
the contact base 12 and a plug-in SIM 20 having elec- 
trodes 21. 

The plug-in SIM 20 is mounted on the tray 13. 
The tray 13 with a plug-in SIM 20 mounted therein is 45 
accommodated in the contact base 12 by a movement 
of the tray 13 in the Y direction along the surface of the 
almost plate-shaped contact base 12. 

The plug-in SIM 20 is a card with IC chips mounted 
thereon, and electrodes 21 are disposed at specified so 
places on the surface of the plug-in SIM 20. 

The connecting terminal 1 1 is incorporated with the 
contact base 12. 

The connecting terminal 1 1 is partially embedded inside - 
the contact base 1 2, contacts 11 a of the connecting ter- 55 
minal 1 1 are exposed to the surface of the contact base 
12, and connecting members 11b located at the end of 
the connecting terminal 1 1 are sticking out from the end 
surface of the contact base 12. 


In a state wherein the tray 13 is accommodated in 
the contact base 12. the electrodes 21 of the plug-in SIM 
20 come into contact with the connecting terminal 1 1 . 
When the tray 13 is pulled out of the contact base 12. 
the tray 13 with the plug-in SIM 20 mounted therein is 
separated from the con tact base 12 and stands alone. 

On each respective inside surface of the both sides 
of the contact base 12, which are situated opposite to 
each other, is formed a depressed groove 14 as a second 
guiding means to guide the insertion of the tray 13. 
Each respective groove 1 4 has a first sloping groove 1 4a 
disposed slantingly at the entrance thereof and also has 
a second sloping groove 14b disposed slantingly like- 
wise in the farthest end thereof. 

On each respective inside surface of the both ends 
of the tray 1 3. which are situated opposite to each other, 
is formed a SIM holding groove 17. serving as a means 
of accommodating the plug-in SIM. 
The both ends of the plug-in SIM 20 are inserted into the 
foregoing SIM holding grooves .1 7 for accommodating 
the plug-in SIM in the tray 13. 

On each of the both outer sides of one end of the 
tray 13 is formed a first pin-like stud 15a and on each of 
the both outer sides pf the other end of the tray 13 isr 
formed a second pin-like stud 1 5b, both serving as a first- 
guiding means to guide the insertion of the tray 13 into 
the contact base 12. 

The first guiding means like the foregoing first pin- 
like studs 15a and second pin-like studs 15b are 
engaged with the second guiding means like the grooves 
14. ' 

A stopper 16 is formed at the end of the tray 13 which 
. corresponds in position to the entrance of the contact 
base 12. 

On a specified position of the tray 1 3 is formed a hole 1 9 
to hold a hanging means such as a string, chain or the 
like. 

The SIM holding grooves 17 serve the purposes of 
guiding and holding the plug-in SIM 20 when the plug-in 
SIM 20 is installed in the tray 13 by insertion. 

Next, how the coupling device for plug-in SIM of the 
foregoing example performs will be explained. 

The plug-in SIM 20 is inserted into the tray 1 3 in the 
X direction along the SIM holding grooves 17 disposed 
on the tray 13 and held firmly by SIM stoppers 18. 

The tray 1 3 accommodating the plug-in SIM 20 is 
then placed at a specified position inside the contact 
base 12 by inserting into the contact base 12 in the Y 
direction while the first pin-like studs 1 5a of the tray 1 3 
being guided along the two depressed grooves 1 4 which 
are provided on the contact base 12. 
During the foregoing process of insertion into the tray 13, 
the electrodes 21 of the plug-in SIM accommodated in 
the tray 13 are not yet brought into contact with the ^ con- 
tacts 11a of the connecting terminal 11 incorporated in 
the contact base 12. 

When the first pin-like studs 15a are guided by the sec- 
ond sloping grooves 14b and the second pin- like studs 
1 5b are guided by the first sloping grooves 1 4a, the stop- 
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per 16 hits the end surface of the contact base 12, and 
in that state the tray 13 is held by the contact base 12. 
At this time, the electrodes 21 formed on the plug-in SIM 
20 are brought into contact with the contacts 1 1a of the 
connecting terminal 1 1 under a steady pressure applied 5 
therebetween, and are electrically connected to the con- 
tacts 1 1a. between. 

The connecting members 1 1 b at the end of the connect- 
ing terminal 11 are electrically connected to the electric 
circuits of the electronic equipment wherein this coupling 10 
device for plug-in SIM is installed. 

As the material of the connecting terminal 11 is 
used, for example, an electro-conductive metallic mate- 
rial, and particularly preferred is the one having spring- 
like elasticity. 75 

The connecting terminal 1 1 is electrically insulated 
from the contact base 12, wherein the connecting termi- 
nal 1 1 is integrated. 

As the material of the contact base 12 is used, for exam- 
ple, a resin material or metallic material. 20 

The tray 13 is electrically insulated from the plug-in 
SIM 20 mounted inside thereof. 

As the material of the tray 13 is used, for example, a resin 
material or metallic material. 

Thus, according to the foregoing example, the tray 25 
1 3 is inserted into the almost plate-shaped contact base 

12 along the surface thereof, and when the plug-in SIM 
20 is exchanged the tray 13 can be taken out of the tray 

1 3 by pulling out along the surface of the contact base 12. 
Therefore, the opening required of the equipment, where 30 
in a coupling device for plug-in SIM is installed, at the 
time of exchanging the plug-in SIM 20 can be made very 
small, thereby contributing effectively to miniaturization 
of the equipment. 

Besides, because the tray 13 accommodating the 35 
plug-in SIM 20 is separable from the contact base 12. 
the plug-in SIM 20 can be stored in a state wherein the 
plug-in SIM 20 is held by the tray 13. 

Particularly, the tray 1 3 can be inserted into the con-, 
tact base 12 readily and accurately by sliding the tray 1 3 40 
in the direction along the surface of the contact base 12 
because of the structures wherein the first pin-like studs 
1 5a and second pin-like studs 15b are formed on the tray 
13 and also the grooves 14 are formed on the contact 
base 12. 45 

Furthermore, because of the structures wherein the 
second sloping grooves 14b and first sloping grooves 
14a disposed in the grooves 14, the tray 13 is first 
inserted into the contact base 12 along the base lines of 
the grooves 1 4 without causing any contacting between so 
the electrodes 21 and connecting terminal 1 1 , and then 
the tray 13 is guided along the second sloping grooves 
1 4b and first sloping grooves 1 4a upward in the vertical 
direction. - „. .. , ... ... _™ .,. „_ . _ .... ....... 

At this time, the electrodes 21 and the contacts 1 1a of 55 
the connecting terminal are brought into contact with 
each other. 

Therefore, the friction between the electrodes 21 of the 
plug-in SIM 20 mounted on the tray 13 and the contacts 


11a of the connecting terminal 11 integrated with the 
contact base 12 can be eliminated. 
As a result, damages inflicted on the connecting terminal 
1 1 are reduced, thereby extending the life thereof. 
Also, such an effect as an increased number of the 
repeated use of the plug-in SIM 20 is realized. 

Further, a means of carrying the tray 13 used in con- 
nection with the hole 19 makes it effectively possible for 
the tray 13 dismounted from the contact base 12 to be . 
carried around with ease. 
It is needless to say that there are many other variations 
in the exemplary embodiment of the present invention. 

The minimum condition that such other variations in 
the exemplary embodiment of the present invention is to 
satisfy the requirements that the contact base and tray 
should be approximately plate-shaped and provided with 
appropriate projections and depressions at the specified 
places thereof, and the tray should be made insertable 
. by its movement along the surface of the contact base. 

It is also possible to employ structures where in a 
plurality of grooves are formed on the contact base, a 
plurality of pin-like studs are formed on the tray and the 
pin-like studs are guided by the grooves. 

Conversely, it is possible to employ structures 
wherein pin-like studs are formed on the con tact base, 
grooves are formed on the tray, and the pin-like studs on 
the contact base are guided by the grooves on the tray. 

Also, it is possible to employ structures wherein a 
groove 14 (having a narrower width at the bottom than 
at the opening) as shown in Fig. 2(E) is formed on the 
upper surface of each respective edge of the contact 
base, pin-like studs mating to the foregoing groove are 
formed on the lower surface of each respective edge of 
the tray, and the pin-like studs are guided by the grooves. 

It is further possible to employ structures where in 
the groove's cross-section is triangular as shown in Fig. 
.2(A), square as shown in Fig. 2(B), polygonal as shown 
in Fig. 2(C), semicircular as shown in Fig. 2(D) or of com- 
binations of above, and the pin-like studs are shaped to 
mate to the foregoing grooves. 

TTie sloping grooves provided at the both ends of the 
. grooves can be of any shapes as long as the shape 
employed serves the purpose of guiding the inserted tray 
upward vertically against the surface of the contact base. 

It is possible to employ structures wherein the con- 
necting members at the end of the connecting terminal 
are exposed on the lower side surface of the contact 
base while the contacts of the connecting terminal being : 
exposed on the upper side surface of the contact base. 

It is also possible to employ structures wherein the 
respective materials used to make the contacts and con- 
necting members of the connecting terminal are different 
from each other, and electrical connect ions are estab- 
lished therebetween. " ~ " 

It is feasible to employ structures wherein continu- 
ously formed grooves, discontinuously formed grooves, 
grooves formed only at both ends and the like are pro- 
vided as the means of accommodating the plug-in SIM 
in the tray. 
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Therefore, any variations of the exemplified embod- 
iment of the present invent ion are included in the scope 
of the present invention's claim as long as the variations 
stay with the true spirit and scope of the present inven- 
tion. 

5 

Claims 

1. A coupling device for plug-in subscriber identity 
modules (SIM) comprising: w 

a) a stand-alone tray (13) for accommodating a 
plug-in SIM (20); and 

b) a stand-alone contact base (12) incorporat- 
ing a connecting terminal (1 1), characterized in is 
that 

c) said tray (13) is mounted in or dismounted 
from said contact base (12). 


plug-in SIM (20) is detached from said contact 
base (12). 


2. A coupling device for plug-in subscriber identity 20 
modules according to claim 1 , characterized in that 

a first guiding means (15a. 15b) is formed on said 
tray (13), a second guiding means (14) is formed on 
said contact base (12). and said tray (13) is mounted 
in or dismounted from said contact base (12) by the 25 ■ 
movement of said first guiding means (T5a. 15b) 
being guided by said second guiding means (14). 

3. A coupling device for plug-in subscriber identity 
modules according to claim 2, characterized in that 30 
pin-like studs (15a, 1 5b) formed on the both side sur- 
faces of said tray (13) serve as said first guiding 
means, and depressed grooves (14) formed on the 
both side surfaces of said contact base (12) serve 

as said second guiding means. 35 

4. A coupling device for plug-in subscriber identity 
modules according to any of claims 2 or 3, charac- 
terized in that said tray (l3) is inserted into or pulled 
out of said contact base (1 2) according to the move- 40 
ment of said first guiding means (15a, 15b) guided 

by said second guiding means (14). 

5. A coupling device for plug-in subscriber identity 
modules according to any of claims 1 to 4, charac- as 
terized in that 

- the plug-in SIM (20) is provided with electrodes * 
(21); 

- said tray (13) accommodating the plug-in SIM so 
(20) is inserted into or pulled out of said contact 
base (12) by the movement thereof along the 
surface of said contact base (12); 

.. ' when said tray (13) is inserted into said contact . 

base (12), said electrodes (21) of said plug-in 55 
SIM (20) are brought into contact with said con- 
necting terminal (11); and 
• when said tray (13) is pulled out of said contact 
base (12), said tray (13) accommodating said 


A coupling device for plug-in subscriber identity 
modules according to any of claims 3 to 5. charac- 
terized in that sloping grooves (1 4a. 1 4b) are formed 
on the both ends of said grooves (14) in continuation 
thereof, and when said tray (13) is mounted in said 
contact base (12), electrodes (21) provided on the 
plug-in SIM (20) are connected to said connecting 
terminal (11). 

7. A coupling device for plug-in subscriber identity 
modules according to any of claims 1 to 6, charac- 
terized in that said tray ( 1 3) is provided with a means 
(17) of accommodating said plug-in SIM (20). 

8. A coupling device for plug-in subscriber identity 
modules according to claim 7, characterized in that 
grooves (17) formed on the both ends of said tray 
(13) serve as said means of accommodating the 
plug-in SIM (20). 

9. A coupling device for plug-in subscriber identity 
modules according to any of claims 1 to 8, charac- 
terized in that a means (19) of attaching a carrying 

^ material to-said tray (13) is provided therewith. 

10. A coupling device for plug-in subscriber identity 
modules according to any of claims 6 to 9, charac- 
terized in that 

a) said tray (13) comprises an accommodation 
means (17) wherein said plug-in SIM (20) is 
accommodated; 

b) said connecting terminal ( 1 1 ) is comprised of 
contacts (11a) and connecting members (1 1b);. 

c) said tray (13) accommodating said plug-in 
SIM (20) is inserted into said contact base ( 1 2) 
by said pin-like studs (15a, 15b) being guided 
to said grooves (14); 

d) said electrodes (21) of the plug-in SIM (20) 
accommodated in said tray (1 3) are brought into 
contact with said contacts (1 1a) of the connect- 
ing terminal (11) by said pin-like studs (15a. 
15b) being guided to said sloping grooves (14a 
14b); and 

e) when said tray (13) is pulled out of said con- 
tact base (12) by said pin-like studs (15a, 15b) 
being guided to said grooves (14) and sloping 
grooves (1 4a, 1 4b), said tray (1 3) accommodat- 
ing said plug-in SIM (20) is detached from said 
contact base (12). 
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(54) A coupling device for plug-in subscriber identity modules 


(57) The object of the present invention is to provide 
a coupling device for plug-in subscriber identify modules 
(SIM) whereby exchange of the plug-in SIM is made 
easy. 

The coupling device for plug-in SIM comprises a plug-in 
SIM, a tray accommodating the plug-in SIM and a con- 
tact base for mounting the tray. 
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When the tray is mounted in the contact base, the elec- 
trodes formed on the plug-in SIM are brought into con- 
tact with the connecting terminal incorporated in the 
contact base. 

The tray accommodating the plug-in SIM can be 
detached from the contact base. 
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